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HEAT SINK HOLD-DOWN CLP 

BACKGROUND OF THE INVENTION 

This invention relates to clips for mounting heat Sinks to 
circuit boards. 
Many circuit devices, including integrated chips, generate 

heat during operation which must be dissipated to avoid 
damage to the circuit device. In many cases, heat generated 
by the circuit devices is adequately dissipated through a 
ground plane of the circuit board to which the circuit device 
is connected, or into the environment Surrounding the circuit 
board. Where the density of the operating circuit devices is 
So high that heat cannot be adequately dissipated through 
circuit connections or into the atmosphere, it is common to 
employ heat Sinks to aid in dissipation of heat to the 
environment. Moreover, it is common to mount circuit 
devices directly to heat SinkS which themselves are mounted 
to the circuit board. 

Heat Sinks are constructed of thermally conductive mate 
rial Such as copper or aluminum, and include fins to increase 
the Surface area of the heat Sink to increase heat transfer 
from the heat Sink to the air Surrounding it. Heat Sinks are 
commonly mounted to circuit boards by Surface mount 
techniques. Pads on the circuit board provide a Solder mount 
for the heat Sink or a clip holding the heat Sink. A circuit 
component is mounted to the heat Sink and the component 
and heat Sink are mounted to the board, the heat Sink being 
mounted to the pads to dissipate heat from the circuit 
component attached thereto. In Some cases, the heat Sink or 
pads are connected to a ground plane in the circuit board to 
additionally dissipate heat from the circuit board. 
One example of Surface-mounted heat sinks may be found 

in the Jordan et al. U.S. Pat. No. 4,625,260. In Jordan et al., 
a Surface mount clip fastener is Soldered to pads on the 
circuit board, and a heat Sink is mounted to the clip. One of 
the problems with the Jordan et al. approach is that mounting 
the clip fastener requires an additional Solder Step of the 
Surface mount. Ajig or other holding mechanism is required 
to hold the clip in place while Soldering the clip fastener to 
the pads, thereby adding to the fabrication costs. Moreover, 
permanently mounting the clip fastener to the circuit board, 
Such as by Surface mount Solder connection as in Jordan et 
al., obscures portions of the circuit board and pad from 
inspection, thereby rendering final inspection and test of the 
circuit board more difficult. Consequently, there is a need for 
a clip fastener for mounting a heat Sink to a circuit board that 
permits temporary mounting of the clip fastener to the board 
to permit inspection and testing, and that permits Subsequent 
permanent attachment without use of a jig or other holding 
mechanism. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with one aspect of the present invention, a 
clip fastener is provided for mounting a heat Sink to a circuit 
board. The fastener includes a body having a main portion, 
first attachment means for detachably engaging the heat 
Sink, and Second attachment means for rigidly attaching the 
body to the circuit board. The first and second attachment 
means extend from the main portion in opposite directions. 

In one form of the invention, the first attachment means 
comprises a Spring clip extending in a first direction from the 
main portion and lock means on the Spring clip for locking 
the Spring clip to the heat Sink. The lock means may include 
a plurality of latches on the Spring clip to engage a lock 
receSS on the heat Sink when the heat Sink is attached to the 
fastener by the Spring clip. 
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The heat Sink preferably includes one or more grooves in 

a lower Surface of the heat Sink. The grooves define first and 
Second Surfaces extending Substantially normal to the lower 
Surface. The Spring clip of the fastener has first and Second 
Spring arms extending from the main portion of the fastener 
and into the grooves, the Spring arms being biased to engage 
the respective first and Second Surfaces of the heat Sink. In 
a preferred form, the heat Sink has at least two grooves 
extending longitudinally in the lower Surface of the heat 
Sink, the grooves forming a land portion of the lower Surface 
between them. The fastener further includes engagement 
means, Such as Spring protrusions extending from the main 
portion, to engage the land portion. 

In a preferred form of the invention, the lock receSS is in 
each of the first and Second Surfaces of the groove, and at 
least one latch extends from each respective Spring arm to 
engage the receSS in the respective first or Second Surface, 
thereby locking the fastener to the heat Sink. 

Preferably, the land includes a concave surface between 
the first and Second grooves. The engagement means com 
prises at least one Spring-biased protrusion having an end 
edge Smaller than an end of the concave Surface of the heat 
Sink and at least two Side edges extending at opposite angles 
from the end edge So that the Side edges engage respective 
edges of the concave Surface. 

In another form of the invention, the Second attachment 
means comprises at least two anchor lugs arranged in a 
pattern to be received by at least a corresponding two 
apertures in the circuitboard. Each anchor lug has a shoulder 
arranged to engage a first Surface of a circuit board and a 
latch arranged to engage a Second opposite Surface of the 
circuit board. In one embodiment of this form of the 
invention, the shoulder and latch of at least a first of the 
anchor lugs are spaced a first distance, and the shoulder and 
latch of at least a Second of the anchor lugs are Spaced a 
Second, greater, distance. The fastener is universally mount 
able to circuit boards having thicknesses Substantially equal 
to either the first or Second distance by inserting the anchor 
lugs into apertures in the mounting Surface of the circuit 
board So that the latches of at least one of the anchor lugs 
engages the Second Surface of the circuit board. 

In accordance with another aspect of the present 
invention, a fastener is provided for mounting a heat Sink to 
a circuit board. The heat Sink is of a character having a lower 
Surface, at least one groove in the lower Surface defining first 
and Second Surfaces extending Substantially normal to the 
lower Surface, and a lock receSS on each of the first and 
Second Surfaces. The circuit board is of a character having a 
plurality of openings in a mounting Surface thereof. The 
fastener includes a body having a main portion. Athermally 
conductive Spring clip extends in a first direction from the 
main portion. The Spring clip is biased to engage the first and 
Second Surfaces of the heat Sink. A plurality of latches on the 
Spring clip engages the lock recesses when the Spring clip 
engages the first and Second Surfaces of the heat Sink. A 
plurality of anchor lugs extend in a Second direction from the 
main portion, the Second direction being opposite the first 
direction. The anchor lugs are disposed and arranged with 
respect to the openings in the mounting Surface of the circuit 
board as to be received in respective openings to rigidly 
attach the body to the circuit board. 

In this Second aspect of the invention, the Spring clip is 
preferably receivable in the groove in the heat Sink and has 
first and Second Spring arms extending from the main 
portion and into the groove. The Spring arms are biased to 
engage the respective first and Second Surfaces of the heat 
Sink. At least one of the latches is carried on each of the 
Spring arms. 
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The heat sink is preferably further of the character having 
at least two longitudinal grooves in the lower Surface Such 
that the first Surface is an outer Surface of a first groove and 
the Second Surface is an outer Surface of a Second groove. 
The lower Surface of the heat Sink includes a land portion 
between the first and second grooves. The fastener further 
includes engagement means extending from the main por 
tion to engage the land portion of the lower Surface of the 
heat Sink. Preferably, the engagement means includes Spring 
protrusions extending from the main portion and biased 
against the land portion of the heat Sink when the first and 
Second Spring arms engage the respective first and Second 
Surfaces of the heat Sink. 

Preferably, the land portion includes a concave Surface 
between the first and Second grooves. The engagement 
means comprises at least one Spring-biased protrusion hav 
ing an end edge Smaller than an end of the concave Surface 
of the heat Sink and at least two Side edges extending at 
opposite angles from the end edge So that the Side edges 
engage respective edges of the concave Surface. 

In this Second aspect of the invention, there are preferably 
at least two anchor lugs arranged in a pattern to be received 
by at least a corresponding two apertures in the circuit board. 
Each anchor lug has a shoulder arranged to engage a first 
Surface of a circuit board and a latch arranged to engage a 
Second opposite Surface of the circuit board. In one embodi 
ment of this aspect of the invention, the shoulder and latch 
of at least a first of the anchor lugs are Spaced a first distance, 
and the shoulder and latch of at least a Second of the anchor 
lugs are spaced a Second, greater, distance. The fastener is 
universally mountable to circuit boards having thicknesses 
Substantially equal to either the first or Second distance by 
inserting the anchor lugs into apertures in the mounting 
Surface of the circuit board So that the latches of at least one 
of the anchor lugs engages the Second Surface of the circuit 
board. 

Another aspect of the present invention is directed to a 
universal fastener for mounting to a circuit board having a 
mounting Surface with a plurality of apertures arranged in a 
pattern. The fastener has a body having a main portion and 
at least two anchor lugs arranged in a pattern to be received 
by at least a corresponding two apertures in the circuit board. 
Each anchor lug has a shoulder arranged to engage a first 
Surface of a circuit board and a latch arranged to engage a 
Second opposite Surface of the circuit board. The shoulder 
and latch of at least a first of the anchor lugs are spaced a first 
distance, and the shoulder and latch of at least a Second of 
the anchor lugs are Spaced a Second, greater, distance. The 
fastener is universally mountable to circuit boards having 
thicknesses Substantially equal to either the first or Second 
distance by inserting the anchor lugs into apertures in the 
mounting Surface of the circuit board So that the latches of 
at least one of the anchor lugs engages the Second Surface of 
the circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a heat sink hold-down clip 
in accordance with a first embodiment of the present inven 
tion. 

FIG. 2 is a perspective view of a heat sink hold-down clip 
in accordance with a Second embodiment of the present 
invention. 

FIG. 3 is an end view of the heat sink hold-down clip 
shown in FIG. 1 illustrating the mounting of a heat sink to 
the clip. 

FIG. 4 is a perspective view, and 
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FIG. 5 is a partly cut-away side view, illustrating the 

assembly of the heat sink to the clip shown in FIG. 1 and of 
the clip to a circuit board. 

FIG. 6 is an enlarged partly cut-away side view, as in FIG. 
5, illustrating details of the connection of the clip to a circuit 
board. 

FIG. 7 is a perspective view of a heat sink hold-down clip 
in accordance with a third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 illustrates a first embodiment of a heat sink 
hold-down fastening clip 10 according to the present inven 
tion. Clip 10 comprises a unitary Structure, preferably of 
thermally and electrically conductive material Such as Steel, 
Stainless Steel, copper or copper alloy. Clip 10 may be plated 
to accommodate later Soldering, as desired. The hold-down 
clip includes a main body portion 12, a Spring clip portion 
14 and an anchor portion 16. 

Clip portion 14 comprises at least two clip arms 18 and 20 
protruding in a first direction upwardly from Surface 21 of 
body 12. Clip arms 18 and 20 are integral with, and bent 
from, body 12 with the curved portions 22 of arms 18 and 
20 providing a Spring bias for the respective clip arms 18 and 
20, urging the clip arms outwardly from the center of clip 10. 
Each clip arm 18 and 20 also includes at least one outwardly 
extending latch 24 formed by cutting the clip arm and 
bending the bottom of the latch outwardly from the clip arm 
to provide an outward Spring bias to the latch. In the 
embodiment shown in FIG. 1, each clip arm 18 and 20 
includes a pair of latches 24, whereas in the embodiment 
shown in FIG. 2, clip 10b has a single latch 24a extending 
along a Substantial portion of the length of each clip arm 18, 
20. In the case of the embodiment shown in FIG. 2, apertures 
26 in latches 24a aid in the bending and Spring bias of the 
latch. 

In the embodiments of FIGS. 1 and 2, anchor portion 16 
comprises at least two anchor lugs 28 and two anchor lugs 
30 (one lug 30 is not viewable in the FIGS. 1 and 2) also 
integral with body 12. Lugs 28 and 30 depend downwardly 
in a Second direction opposite clip arms 18 and 20. One lug 
28 or 30 depends from each “corner of body 12, with lugs 
28 being positioned at one Set of diagonally opposite corners 
and lugs 30 being positioned at the other Set of diagonally 
opposite corners. Each lug 28 and 30 terminates at a tapered 
end 32. Lugs 30 are longer than lugs 28, so the ends 32 of 
lugs 30 are more distant from surface 34 (FIGS. 3 and 6) of 
body 12 than the ends 32 of lugs 28. Shoulders 38 face 
latches 40 on each lug 28 and 30 to form recesses 42 and 44, 
respectively. Shoulders 38 on all lugs 28 and 30 are posi 
tioned at approximately the same distance from Surface 34 
to define a plane So that shoulders 38 together engage an 
upper Surface of a circuit board. Latches 40 on the longer 
lugs 30 are positioned approximately 0.09 inches from the 
respective shoulders 38, whereas latches 40 on the shorter 
lugs 28 are positioned approximately 0.06 inches from the 
respective shoulders 38. Hence, the lug recesses 42 on lugs 
28 are 0.06 inches wide, whereas the lug recesses 44 on lugs 
30 are 0.09 inches wide. Lug recesses 42 and 44 face each 
other along each side of the clip, as depicted in the FIGS. 1, 
2 and 6. 

Trapezoidal-shaped protrusions or tabs 50 are bent 
upwardly from each end of Surface 21 of body portion 12, 
the bent protrusions 50 providing an upward Spring bias to 
the protrusions. 
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As shown particularly in FIGS. 3-5, heat sink 60 includes 
a plurality of heat disbursing fins 62 and a base portion 64. 
Base portion 64 includes a lower surface 66 into which a pair 
of longitudinal channels 68 and 70 are formed. Each channel 
68, 70 includes an outer Surface 72 and 74 normal to and 
terminating at Surface 66, with an outwardly extending 
receSS forming an inwardly protruding lip 76. 
As shown in FIGS. 3-5, heat sink 60 is mounted to clip 

10 by inserting arms 18 and 20 into channels 68 and 70 of 
heat sink 60. As shown particularly in FIG. 4, each heat sink 
60 may be mounted with on or more clips 10. Arms 18 and 
20 are spring biased toward the outer surfaces 72 and 74 of 
channels 68 and 70 so that latches 24 engage lip 76 to hold 
heat sink 60 in place. More particularly, arms 18 and 20 
retain a Somewhat curved shape So that the arms engage 
Surfaces 72 and 74 along a line immediately adjacent the 
grooves forming lipS 76. Consequently, the Spring bias of 
arms 18 and 20 against Surfaces 72 and 74 maintain the 
engagement of latches 24 against lips 76. Ideally, outer 
Surfaces 72 and 74 follow the contour of arms 18 and 20 So 
the arms evenly bias against a Substantial area of the Surface, 
but as a practical matter, exact contouring of outer Surfaces 
72 and 74 to match arms 18 and 20 is not feasible. The 
engagement of arms 18 and 20 within channels 68 and 70 
and the engagement of latches 24 to lipS 76 assure that the 
heat sink is locked to clip 10 from movement in either the 
Z or Y direction shown in FIG. 3. 

Heatsink 60 includes a concave land 78 between channels 
68 and 70. The ends of spring biased protrusions or tabs 50 
have a width Smaller than the width of concave land 78 So 
that the Side edges of each protrusion 50 extend at opposite 
angles from the end edge of the protrusion to engage the 
surface of heat sink 60 at land 78, thereby locking clip 10 to 
the heat sink by the bias force of arms 18 and 20, the bias 
force of protrusions 50 and the locking action of latches 24 
against lip 76. The locking action of protrusions 50 to land 
78 assures that the heat sink is locked to clip 10 from 
movement in the X direction (FIGS. 1 and 2) and about the 
Z axis. 
As described in my U.S. Pat. No. 5,343,362 granted Aug. 

30, 1994 for “Heat Sink Assembly' and assigned to the same 
assignee as the present invention, circuit component 86 may 
be directly mounted to heat sink 60 by clip 88 nested to a 
receiver 90 in the heat sink. Heat from circuit component 86 
is dissipated directly into heat sink 60 for dissipation into the 
atmosphere. 

In use, and as shown in FIGS. 3-6, heat sink 60 is 
mounted to clip 10 and component 86 attached to heat sink 
60 as described above. Clip 10 and component 86 are ready 
for mounting to circuit board 80. Clip 10 is mounted to 
circuit board 80 by a latch arrangement formed by shoulder 
38 and latch 40 of each of at least two lugs 28 or 30. As the 
leads 92 of component 86 are inserted into respective 
plated-through apertures in board 80, the ends 32 of each lug 
28 or 30 self-align to plated-through apertures 82 to accom 
modate entry of the lugs into the apertures. ApertureS 82 are 
preferably plated-through holes that may optionally be con 
nected to a ground plane or other heat collecting and/or 
dissipation plane of circuit board 80. Latches 40 are sized 
relative to shoulders 38 and apertures 82 to permit latches 40 
to pass through apertures 82 so that a pair of latches 40 of 
either lugs 28 or 30 engage the bottom surface of the board. 
The upper Surface of the circuit board engages shoulders 38 
of all the clips when the lugs are fully assembled to the 
circuit board. AS the clip becomes fully Seated to the circuit 
board the metal of the latch engages the metal of the 
plated-through aperture 82 producing a distinctive click 
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6 
Sound, which is recognized by the assembler to indicate the 
assembly is completed. When fully seated, the latches 
engaging the bottom Surface of the board bias the board So 
that the top surface of circuit board 80 engages shoulders 38 
of all lugs 28 and 30 is spaced a design distance (Such as 0.1 
inches) from surface 34 of the clip. 
The bottom surface of board 80 is engaged by the latches 

40 on only one pair of lugs 28 or 30. Latches 40 on lugs 28 
are spaced 0.06 inches from shoulders 38 to accommodate 
a standard 0.06 inch thick circuit board, while latches 40 on 
lugs 30 are spaced 0.09 inches from shoulders 38 to accom 
modate a standard 0.09 inch thick circuit board. 
Consequently, the latch arrangement for mounting clip 10 to 
board 80 is a universal latch arrangement accommodating 
two standard thicknesses of circuit boards. When assembled 
to a standard 0.06 inch board, as shown in FIG. 6, latches 40 
on lugs 28 engage the board and latches 40 on lugs 30 extend 
past the bottom surface of the board. When assembled to a 
standard 0.09 inch board, latches 40 of lugs 30 engage the 
board and latches 40 of lugs 28 are retained within apertures 
82 receiving lugs 30. 
With at least two latches 40 biasing board against all 

shoulders 38, clip 10 is rigidly, but removably, mounted to 
the board. Consequently, heat sink 60 and component 86 
may be assembled and mounted to the circuit board and 
inspected and tested before final Solder attachment of the 
heat Sink and component. Final Solder attachment of the 
anchor lugs 28 and 30 of clip 10 and of leads 92 of 
component 86 to the board need be performed only after 
final inspection and testing is completed. Conveniently, if 
clip 10 is connected to a ground plane or heat dispersion 
plane of circuit board 80, heat from the circuit board may be 
dissipated through the clip, in addition to heat from com 
ponent 86, through the lugs and protrusions 50, into the heat 
Sink for dissipation to the atmosphere. 

FIG. 7 illustrates another embodiment of a clip 10c of the 
present invention employing four clip arms 18 and 20 each 
having a latch 24 to engage lip 76 on heat sink 60, as in FIG. 
1. In the case of the embodiment of FIG. 7, there are two 
anchor lugs 28 and 30, each with a shoulder 38 to engage an 
upper surface of circuit board 80 and a latch 40 to engage a 
lower Surface of circuit board 80. In this case, however, 
where a single clip 10c is employed to mount a heat Sink, 
lugs 28 and 30 are identical in configuration, arranged to 
accommodate a single sized board 80. Therefore, shoulders 
38 and lugs 40 of both lugs are spaced to accommodate the 
board size, 0.06 inches for 0.06 inch boards and 0.09 inches 
for 0.09 inch boards. However, where two or more clips 10c 
are employed to mount a single heat Sink, each clip 10c may 
employ universal anchor lugs 28 and 30, with lug 28 sized 
to accommodate a 0.6 inch board and lugs 30 sized to 
accommodate a 0.9 inch board. More particularly, it is 
adequate that a heat Sink be mounted using only two anchor 
lugs sized for the board. Therefore, where two clips 10c are 
employed, both clips may be designed for use with two sizes 
of boards. 

Although the present invention has been described in 
connection with a temporary mount of a head Sink and 
component to a circuit board, in practice users may find the 
latch connection to the circuit board adequate, without need 
for Solder connection. While two latch connections sized to 
the board may be adequate, four lugs are sized to the board 
provide an even Stronger connection of the clip to the board, 
eliminating the need for a Solder connection altogether. 

Although the present invention has been described with 
reference to preferred embodiments, workerS Skilled in the 
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art will recognize that changes may be made in form and 
detail without departing from the Spirit and Scope of the 
invention. 

I claim: 
1. A fastener for mounting a heat Sink to a circuit board 

comprising a body having: 
a main portion; 
first attachment means extending from the main portion 

for detachably engaging the heat Sink, 
Second attachment means extending from the main por 

tion for rigidly attaching the body to the circuit board; 
and 

engagement means extending from the main portion for 
engaging a concave Surface of the heat Sink, the 
engagement means comprises at least one Spring 
biased protrusion having an end edge and at least two 
Side edges extending at opposite angles from the end 
edge So that the Side edges engage respective edges of 
the concave lower Surface of the heat sink when the 
fastener engages the heat Sink. 

2. The fastener of claim 1, wherein the first attachment 
means comprises a Spring clip extending in a first direction 
from the main portion and lock means on the Spring clip for 
locking the Spring clip to the heat Sink. 

3. The fastener of claim 2, wherein the lock means 
comprises at least one lock latch on the Spring clip for 
engaging a lock receSS on the heat Sink when the heat Sink 
is attached to the fastener by the Spring clip. 

4. The fastener of claim 1, wherein the second attachment 
means comprises a plurality of anchor lugs extending from 
the main portion So disposed and arranged to be received in 
respective apertures in the circuit board when the fastener is 
attached to the circuit board. 

5. The fastener of claim 4, wherein there are at least two 
anchor lugs arranged in a pattern, each of the anchor lugs 
having 

a shoulder and 
an anchor latch, 

the shoulder and anchor latch of at least a first of the 
anchor lugs being Spaced apart by a first distance, 
and the shoulder and anchor latch of at least a Second 
of the anchor lugs being Spaced apart by a Second 
distance, the Second distance being greater than the 
first distance, whereby when the fastener is attached 
to a circuit board having a thickness between oppo 
Site first and Second Surfaces Substantially equal to 
the first distance the anchor lugs extend into aper 
tures in the circuit board so that the shoulders of the 
anchor lugs engage the first Surface of the circuit 
board and the anchor latch of the first anchor lug 
engages the Second Surface of the circuit board, and 
when the fastener is attached to a circuit board 
having a thickness between opposite first and Second 
Surfaces Substantially equal to the Second distance 
the anchor lugs extend into-apertures in the circuit 
board So that the shoulders of the anchor lugs engage 
the first Surface of the circuit board and the anchor 
latch of the Second anchor lug engages the Second 
Surface of the circuit board. 

6. A fastener for mounting a heat Sink to a circuit board 
comprising a body having: 

a main portion; 
a Spring clip having first and Second Spring arms extend 

ing in a first direction from the main portion for 
extending into respective first and Second grooves in a 
lower Surface of the heat Sink to bias against a respec 
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tive first outer Surface of the first groove and a Second 
outer Surface of the Second groove to detachably 
engage the heat Sink; 

at least one lock latch on each Spring arm for engaging a 
lock receSS on the heat Sink to attach the heat Sink to the 
fastener when the Spring clip engages the heat Sink, 

Second attachment means extending from the main por 
tion for rigidly attaching the body to the circuit board; 
and 

engagement means extending from the main portion for 
engaging a land on the heat Sink between the first and 
Second grooves of the heat Sink when the heat Sink is 
attached to the fastener. 

7. The fastener of claim 6, wherein the engagement means 
comprises at least one Spring-biased protrusion having an 
end edge and at least two Side edges extending at opposite 
angles from the end edge So that the Side edges engage 
respective edges of a concave lower Surface of the heat Sink 
when the heat Sink is attached to the fastener. 

8. The fastener of claim 6, wherein the engagement means 
comprises Spring tabs extending from the main portion for 
biasing against the Surface of the land when the first and 
Second Spring arms engage the respective first and Second 
Surfaces of the heat Sink. 

9. The fastener of claim 8, wherein the first and second 
Spring arms each includes at least one lock latch extending 
from the respective Spring arm for engaging a lock receSS in 
the respective first or Second Surface of the respective 
groove when the first and Second Spring arms engage the 
respective first and Second Surfaces of the heat Sink, the first 
and Second Spring arms being So disposed and arranged to 
bias the lock latches into the respective receSS when the heat 
Sink is attached to the fastener. 

10. The fastener of claim 6, wherein the first and second 
Spring arms each includes at least one lock latch extending 
from the respective Spring arm for engaging a lock receSS in 
the respective first or Second Surface of the respective 
groove when the first and Second Spring arms engage the 
respective first and Second Surfaces of the heat Sink, the first 
and Second Spring arms being So disposed and arranged to 
bias the lock latches into the respective lock receSS, thereby 
locking the fastener to the heat Sink when the heat Sink is 
attached to the fastener. 

11. The fastener of claim 6, wherein the second attach 
ment means comprises a plurality of anchor lugs extending 
from the main portion So disposed and arranged to be 
received in respective apertures in the circuit board when the 
fastener is attached to the circuit board. 

12. The fastener of claim 11, wherein there are at least two 
anchor lugs arranged in a pattern, each of the anchor lugs 
having 

a shoulder and 

an anchor latch, 
the shoulder and anchor latch of at least a first of the 

anchor lugs being Spaced apart by a first distance, 
and the shoulder and anchor latch of at least a Second 
of the anchor lugs being Spaced apart by a Second 
distance, the Second distance being greater than the 
first distance, whereby when the fastener is attached 
to a circuit board having a thickness between oppo 
Site first and Second Surfaces Substantially equal to 
the first distance the anchor lugs extend into aper 
tures in the circuit board so that the shoulders of the 
anchor lugs engage the first Surface of the circuit 
board and the anchor latch of the first anchor lug 
engages the Second Surface of the circuit board, and 
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when the fastener is attached to a circuit board 
having a thickness between opposite first and Second 
Surfaces Substantially equal to the Second distance 
the anchor lugs extend into apertures in the circuit 
board So that the shoulders of the anchor lugs engage 
the first Surface of the circuit board and the anchor 
latch of the Second anchor lug engages the Second 
Surface of the circuit board. 

13. A fastener for attachment to a heat Sink and to a circuit 
board to mount the heat Sink to the circuit board, the fastener 
comprising a body having: 

a main portion; 
a Spring clip having first and Second Spring arms extend 

ing in a first direction from the main portion for 
reception within a groove in a lower Surface of the heat 
Sink to bias against and detachably engage respective 
first and Second Surfaces in the groove; 

at least one lock latch on each Spring arm for engaging 
respective lock recesses in the respective first and 
Second Surfaces to thereby attach the fastener to the 
heat Sink when the Spring arms engage the first and 
Second Surfaces of the heat Sink, 

engagement means extending from the main portion for 
engaging a land portion of the lower Surface between 
the longitudinal grooves of the heat Sink when the 
fastener is attached to the heat Sink, and 

a plurality of anchor lugs extending in a Second direction 
from the main portion, the Second direction being 
opposite the first direction, the anchor lugs being So 
disposed and arranged with respect to apertures in the 
circuit board as to be received in respective apertures to 
rigidly attach the body to the circuit board. 

14. The fastener of claim 13, wherein the engagement 
means comprises at least one Spring-biased protrusion hav 
ing an end edge and at least two Side edges extending at 
opposite angles from the end edge So that the Side edges 
engage respective edges of a concave Surface of the land 
portion between the first and Second grooves when the 
fastener is attached to the heat Sink. 

15. The fastener of claim 13, wherein there are at least two 
anchor lugs arranged in a pattern, each of the anchor lugs 
having 

a shoulder and 

an anchor latch, 
the shoulder and anchor latch of at least a first of the 

anchor lugs being Spaced apart by a first distance, 
and the shoulder and anchor latch of at least a Second 
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of the anchor lugs being Spaced apart by a Second 
distance, the Second distance being greater than the 
first distance, whereby when the fastener is attached 
to a circuit board having a thickness between oppo 
Site first and Second Surfaces Substantially equal to 
the first distance the anchor lugs extend into aper 
tures in the circuit board so that the shoulders of the 
anchor lugs engage the first Surface of the circuit 
board and the anchor latch of the first anchor lug 
engages the Second Surface of the circuit board, and 
when the fastener is attached to a circuit board 
having a thickness between opposite first and Second 
Surfaces Substantially equal to the Second distance 
the anchor lugs extend into apertures in the circuit 
board So that the shoulders of the anchor lugs engage 
the first Surface of the circuit board and the anchor 
latch of the Second anchor lug engages the Second 
Surface of the circuit board. 

16. A universal fastener for mounting to a circuit board, 
the fastener comprising a body having: 

a main portion; and 
at least two anchor lugs extending from the main portion 

and arranged in a pattern, each of the anchor lugs 
having 
a shoulder and 
an anchor latch, the shoulder and anchor latch of at 

least a first of the anchor lugs being Spaced apart by 
a first distance, and the shoulder and anchor latch of 
at least a Second of the anchor lugs being Spaced 
apart by a Second distance, the Second distance being 
greater than the first distance, whereby when the 
fastener is mounted to a circuit board having a 
thickness between opposite first and Second Surfaces 
Substantially equal to the first distance the anchor 
lugs extend into apertures in the circuit board So that 
the shoulders of the anchor lugs engage the first 
Surface of the circuit board and the anchor latch of 
the first anchor lug engages the Second Surface of the 
circuit board, and when the fastener is mounted to a 
circuit board having a thickness between opposite 
first and Second Surfaces Substantially equal to the 
Second distance the anchor lugs extend into apertures 
in the circuit board so that the shoulders of the 
anchor lugs engage the first Surface of the circuit 
board and the anchor latch of the Second anchor lug 
engages the Second Surface of the circuit board. 

k k k k k 


